California Council on Science and Technology (CCST)
Committee Process ............................................................................................. 5 ii Use .................................................. 75 2.4.4.3. Characterization by Amount of Materials Used .................................... 77 2.4.4.4. Characterization by Environmental Toxicity ........................................ 77 Use and Environmental Toxicity .................................................................................... 81 2.4.6. Chemical Additives with Insufficient Information to be Fully Characterized .................................................................................................. 81 2.4.7. Other Environmental Hazards of Well Stimulation Fluid Additives .......... 82 2.4.7.1. Chronic and Sublethal Effects of Chemicals .......................................... 82 2.4.7.2. Environmental Persistence ................................................................... 83 2.4.7.3. Bioaccumulation ................................................................................. 84 iii 6.2.6. Leakage through Hydraulic Fractures ................................................ 117 2.6.2.7. Leakage through Failed Inactive (Abandoned, Buried, Idle or Orphaned) Wells ............................................................................................ 122 iv Class II, and Other Wells ....................... 123 2.6.2.9. Leakage through Other Subsurface Pathways (Natural Fractures, Faults or Permeable Formations) .................................................................... 125 2.6.2.10. Spills and Leaks .............................................................................. 126 2.6.2.11. Operator Error During Stimulation ................................................. 128 2.6.2.12. Illegal Discharges .......................................................................... Characterization and Management .................................................................................................. 149 2.8.3.1. Treat and Reuse Oil and Gas Wastewater for Other Beneficial Uses .... 149 2.8.3.2. Characterize and Monitor Produced Water and Other Wastewaters .... 150 v Wells .......................................................................... 157 2.9.9. Incomplete Information Regarding Wastewater Management, Disposal, and Treatment Practices .................................................................. 158 2.9.10 3.3.2.4. Federal Emissions Inventories ............................................................ 233 3.3.2.5. Emissions From Silica Mining ........................................................... 235 3.3.3. Potentially Impacted California Air Basins ............................................ 235 3.3.3 6.2.8. Johnson et al. (2014 ) ....................................................................... 258 3.6.2.9. Gentner et al. (2014 Methods.................................................................................... 
Selection of Priority Chemicals for Evaluation Based on

